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[»** i ] 

\>xt<d (a) - (j) <D'\±m*iiirz> £ t *!&WLtirz> ? ? v mmmm : 

(a) OctS^m-fS 1 ?-^ J: t/Nanogilfe?- £ HSI" & ^ 

(b) 7^*^X77^- -tf-ffi&HttT:- * * > 

(c) m-mmmm*%ir2>, 

(d) SSEAOJ&^x- =t ^SSEA^^H^i-S, 

(e) IE#7 y h,«tIW|D^fe#:m^^'-r^> 

(f ) *5-fk^«8 * Ltztt mixmm^nm^ & & > 

(g) r/^fnt^«W^, 

(h) Hjram?y w#biji&^ t frfo-r &mij*^ir&, 

(i) MMittS, 
(j) 99 y 

[fit** 2 ] 

UK ift jfb.it * &m L & v > « ft * ffl V> T "C J&T <D (A) ~ (D) <D X® £ ilr tr 

7n fcff $ £ fc £ J: »? # G> ft* , 7';f : 

(b) t ?t rt^ifflM & *g*-r a i fc kj: «9 am t tzmtmmmm z , mrz^m t & 
(O & o fc*jftKtt»jWi& * n mumnzim l l . lift • j&* 

(d) $ h • m§&mm>*®±Lt & xn 0 

[It** 3 ] 

jflL^#tt* £#*-r & ^ fit** 2 ia*oKte#«fflJfeo 

[It** 4 ] 

X@(A)^rafi<J^F , 3«M^ft?^|-r^X®^^tf, »** 2 $ fctt 3 fafcOMW 

Mo 

[It** 5 ] 

in (o aq&aw tEtt»«ifl&*titi-r * is , it ** 2-4 ^-rtL^m^m 
mmm 0 

[If** 6 ] 

Ig(A)«5V>T7 7 Ffi^fiJiLiPWI^ (rLIF) t^tL&V»f It 
** 2-5 V>-rtL*»E*^JEtt»iWJfio 
[W** 7 ] 

I@(B)~(D)K£V>TrLIF£^1-&^*?fc£fflV^ It** 2 ~ 6 *i**flBlft<OE 
[If** 8 ] 

mm*) izmm t & ^mwi*m v^^^T-caT© (a) - (d) wig*^& 
tg-cjstt-t^xe. 

(C) »tnIfgt^o^MtEtt^m*^ JWIJS^SrfiiWb^lg-CtlttL. lift • 

(D) £ & fcflfrft • *ff ? £ £ i 0 3a1" * ISo 
[ft** 9 ] 

^a^jflLitft^tftH a , it** 8 wM<^m^m 0 
[»** i o ] 

ffi|E# 2005-3029047 



#H 2004-310465 ^- S> : 2/ 

Y5feo 

[If 12] 

X@(A)fc*3V>TrLIF*^frLfcv^gfc*ffl^£, |f«8~l 1 V>1*tLtf»lfilR«>« 



13] 

XS(B)~(D)^*v^-CrLIF«r^-r&J&*iS*ffiv>a, W^8~l 2 v»-f*L^|BttO 
[If M 1 4 ] 

1 5 ] 

WffiWt«iii&4:»K-r*xe«:-&tf, w*^i 4 iamoiijt^«^feo 

[If*:* 1 6 ] 

a 1 5 tm<7>m<tmm^&o 

[»*3H 17] 
[If ^ 1 8 ] 

J&****rLIF*^-r« IfM 1 6lfcl±l 7 fa*0*^**feo 

[I»3fc® 1 9 ] 

umm 2 o ] 

[If ^ 2 1 ] 

OlfiMt^r 7 lo 
[If**! 2 2 ] 

$M:7^f-«^fcUMt^, W*^2 0l/:li2 l|E*Oig*** 1 
°[If**fl2 3] 

7 - ^-#Bij!&75 s Mffi*jE^ii««i^«flfla'e*) * . mm. 2 2 iBm^^*^ ? 1 0 

\W£& 2 4 ] 
[ft 3tS 2 5 ] 
[ffi^ 2 6 ] 

[If 2 7] _ 

m^m i ~ 7 v^-r tt^iBmo v mmmm t:s*ts cdna?^ ^'j- *v 

[ft*^2 8] 

ST© (i)~(iii)tf>X@&#tr. HIS 'J 

a) i ~ 7 v^-rtL^iB»o9 y ymmmm~m&~£^t2>T.m. 
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( i i i ) ±ta ( i i ) (d mmszk \z , m^v.^ftitrnm k m& -t & m «-e $> %> 

2 9 ] 

: 

(II) E1±#fffliao^blf«#T^tufB(I)<7)7 -y hJK14M«^*U $Ht<&##l* 
ejKfcffNllrf SIS, 

(in) ±15 (ii) owmmm nfto-v^T, «%K^^if sKifisji-r & * 
mmM 3 o ] 

[lit**! 3 1] 

v x - y ? 9 y h *3 X XfJ y 5 yiyyy-y h ?)V>ftL^t^^ , It^^H 3 0 tfM<n&Mo 
[ft M 3 2 ] 

^T<0 (X)~(Z)<^Xfl^^-t>yn-b^^tT? -^t"i^m-fS?-5fc^7-y h Ofiji^ii; 
(X) B»^l~7V^-ftL^|B«Ov^ lE'S^ffl^^^M^m^^^Ai-^Xfl. 

[If 3 3 ] 

umm 3 4 ] 

o 
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[0 0 0 1 ] 

77^ ES»^M£ffl ft ^ K HtSo 
[0 0 0 2 ] 

ESiJUiEffl^F^^iBltJ: 0#3L$n/c«^T', ailpfiSfST( leukemia inhi 
bitory factor ; LIF)«Tt@StSt^ i t#t^,ttt^l>o 

-C§&o tTt, ESM^ki^£fi^£«- tT\ »*ft#Il& (WHS) tolfe?^ 

*. t^uetcftio ESM^^b^-*T#^tL^iE#ft*fflHa* 

^n^mm^<DW^&^^mm z-t^^&o l^l***^ fafcsfrwfc* 

WS^O*?*!!, 9-7 hESfflfl&tt*Z*»:£S*LTV»&v>o 
[0 0 0 3] 

h *> s k% • i&ji * tt-c s tz c: t ft t\ * t± is & t -r z> ^mxmi 

coltgcOTt^ ft »K ^>^VA^fi^ J&EF^H&IW fc LTf a $ fit ^ & o *PfK 

1 4 3 ji cnfli$*L^^i* • ^mmm^mmm • vmo-ftGi y^y^j*. 

[0 0 0 4] 

#If XI 5 is J: * <D#lfc<D&WF itiMX * £ #ff » 1 £ PVG* 4 «J ESIHJ& * 

w&u ^^777fML/tii:^iaf$tL-cv^ 0 ft a* imwx 

$ ixy^ <£>ffi*7&*ft $ttrv>Soi-ft*?t>9yh ES#fflfl&^W±*5 itf^^777 h 
IK ^ 14 JS?& L ft j&» o t ^ $ titv^o ifc, ti:*?? h ES#ffll& S: U 
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V^fft i ikmzmt> 1) , 2004^1 £#B* - * b > K T Hfl« $ tlfcSTEM CELLSPI^ffl 
*3v^T^7-y hESSWB&o#a:tiifi:l|t»t«-CS»-&J±*ftv>i:oBllfeT?abofeo bESSfflfl&<0# 
fil<&J&5&tf)ft4:S& 0Dt±ES3Wlll&f^«O«f**'R 1 ^R3fet?**o -^-^liY *ES«<0 
Wftfc «£ LT«£«^ tLT § 9 y bES,MO#£Kte£Uo 

[0 0 0 5 ] 

imttffl- 1 1 WO 95/06716-^>$|i 
[#ff » 2 ] WO 99/27076^-<2:IR 
[#If»3] #M2002-176973^<&# 

Evans M. J. et al., Nature 1981, 292: 154-156 
[##ff»2] Thomson J. A. et al., Proc. Natl. Acad. Sci. USA 1995, 92: 7844- 
7848 

[##lt^CK3] Thomson J. A., et al., Cur. Top. Dev. Biol. 1998, 38: 133-165 
[W&Vf'XM*] Suemori H, et al., Methods Enzymol. 2003, 365: 419-429 
[##ffp:£li£ 5 ] Iannaccone PM et al., Developmental Biology 1994, 163: 288-2 
92 

[##W%$Cft£6] BreninD. , et al., Developmental Biology 1997, 185: 124-125 

mm l x n t -? & mm] 

[0 0 0 6 ] 

IB y y 1 ESJBBflfe Wttffl 4 ^ t i&^l" 4tfcC*4. 

mm * Mfc-t %>fz?> (D^-m 

[ 0 0 0 7] 
[0 0 0 8] 

c i ) tiT©(a)~(j)©ttS^tt^ - z&Wtt-rz ? y vmmmm : 

(a) 0ct3/4at<5^*5 <£ tfNanogrfUS^ SrH^i" * * 

(b) T ;v * V * X "7 r * - -Ift&ttfi&tiT?* 4 , 

(c) «#f^fg^^-r^s 

(d) SSEAd^SX t- - v^a<J«)-li3 «£ l/SSEA-l 

(e) jEH?7 -7 hmmtmZ%£'frfeWtiZ^1r2>, 

(g) >f >if i u-e&fri\:ffi*m-t&> 
(i) Wil^tt^ 

(j) 777 YftWkM*^~$-2>, 

(2) S&KGc) 20%lfiL»##T*Ctf>*&*6fcJ: ^^itlrh, t ttJt*^"t * > hubB 
( 1 ) IB«0 9 -y h K'|4#lfflia, 
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(3) mmfcmn*^mL%^mmzm^tzmm&i*rTx~&T<D (a)~(d)<di§ 

i=-ef^t1-&xfi. 

(B) ft|fl& L Jt mffiM *'J#*i" 5 i i i •) tBiSL £^ftJK1»,« £ , ffiHtTO t ft 

& 2 &xn, 

(d) $ <b • -5 - 1 \z x t) mmmm zw$.-r %> urn, 

(4) mmm i mmtmm*^irz>, mm (3) mm^mmmm, 

(5) xe(A)#wa«i^rt««iifi«i*»«^*xe*-grtr, atria (3) $?z& (4) 

(6) xmotfw®KmmmmzffiM-tz>T.nz^t*, mm (3) - (5) ^-r 

^^fa«oE14#^fflSa> 

(7) X5g(A)^*JV>T9 v hfi^fiJMIMH^ (rLIF) Lft v>*&*ifcfrfflv» 

fiiB (3) ~ (6) ^-rti^mm^mmmm, 

(8) Xg(B)~(D)t*v>"CrLIF*^*-ta**tftS:ffi^*, tffBB (3) - (7) v>1" 

(9) §|Ci3V^7^/-«t|V^, ffffi (3) - (8) V>"ftt*»|B*OK14 

do) 7^r- y-mm^ft&*iEifrMm&mm-?$> & , mia c 9 ) sb«^k^«d 

(11) **-*a* H*(WYk -)>{X^wn;-;<-^5^ (WHG) RIT/ 
7i>>^^x-j!|c (BN)m>-f*L;fr<0S*ttfcfi3fe-r*^ lfflfB (1) ~ (10) v*i*tL*» 

[ 0 0 0 9] 

(12) ||j(fi9KJliL»«r^b4V^«tft«rfflv^i&#*#T-C£lTO (A)~(D)OX 
(A) 7';F Kffl^^ft * £ t K£ V fm £ , «fflfl&*% L 

88-?»Mt-f axe, 

(b) kmi l * *&*-r sitia^iL £ * . »t t ft 

(0 »ffe!r«B ft o fc^oftEtettflus * , l u lift • mm 

i~^)X®> 

(d) $ fb latft • ^nfcia*) mmmmzm+Lir & xs, 

(13) * W^Ett#iS^ J 7 y h Ett#«Ji&^* * > (12) fB«<7>SB£ 

(14) ^it^jflLfflf'ft*!****^*, buib (12) tfctt d3) mm<om&-ft 

(1 5) xe(A)^*a»tcrt«B«Bi&«LSr»Mli-*Xe«:'S-tr, itufB ( 1 2 ) ~ (14 

(16) xe(C)**»aKJtKtt#jfflJ&4:»Ml^aXSSr'&tr, ttTlB (12) ~ (15 

(1 7) X^I(A)Hj3V^-CrLIF^#*LftV^ft^^fflv^ N ftjWfi (1 2) ~ (1 6) 

(18) XfI(B)~(D)MV^TrLIF£#;fr«^«£jl^^ TttffH (12) ~ (17 

(19) i^K^T^-^-iffll&fcflJv**, tula (12) ~ (18) \,*"?fifrtfM 

(20) y-fflm*m}&m*jEifrm*mnm-?$> & . ittria ( 1 9 ) mm<om&% 
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(21) vy v mmmm&'y 47,?-***? m*(wky) , * 4 7 9 j * ^ 

(WHG) RtFy*?^ > / (BN)m*i**Lj&»tf>*jRKl£3fe?" BUsB (1 3 

) ~ (20) v>-f *l3WB1ft<Z>*Bi#^ 
[0010] 

(2 2) ii*I*f #L^tit«L»tt^ - ^ l:#f i t^^ v*XJW<Z)lBE 
(2 3) vW^«ll^7^ hEIWIfflia^^S. tulS (2 2) iBIROrftft 

(2 4) " t/sa^M£j#iiti-&x^i£#t<\ HtrfB (22) ttzit (23) lam^iitft 

(2 5) * &%MKtiim*^L&^&fo*m^&&1r&z£*mR.£1r2>> itilB ( 

22) ~ (24) ^irn^mm^mit^mum, 

(2 6) mmfo&fafktt&tt&*& : fi'+ BtffB (2 5) f5»0«fti§*7j 
(2 7 ) J&*«t**rLIF*^«-i- S & <0~?%> & > tuIB (25) 4 tt (26) IB*0«tt 

(28) Jfil.it ft#l*PS43 X •U t rUF*&m-t & ^ ^ * * a^«Itt#IM^«*^ 

(29) v >7 * jafl.<Z>Ett<*»ll&**? y b JH?&fMffi/B^& ^ > miS (28) |fi«(7)Jt* 

( 3 0 ) Jfiif ft#tt&is i tfrLIF*jS# trUr^f * , ^ -7 * £J.^OEtt»«8J!&«* 

(3D v * * ^wKtt#jfflJi&* s 7 y h Kfm«T~& a . ttriB (30) &m<Dmm 

(32) $ 6 KHiTlB ( 1 ) ~ (11) frfrtiMV 77h E13:*MHI!&*J*3-*: L~C# 

mm (3D faft^is*^ y i, 

(3 3) §P>i:7'f-^-iJSmt^> tul5 (3 0) ~ (3 2) V>T tL^fgfcOig 

(34) ' 7 - ^ -isa«ifi*iEf iif s , Tttrwe (33) mm^m* 

y 1 

[0011] 

(3 5) ttfIB (1) ~ (1 1) vvf *uH£««> ? * MEtt»«US*^fkiiaKa*e*II*"t 

(36) ^mmn^u^-y * >e mmsT-, ^ 3 = ^ 3 ^ ^{±«^*k 
ffta (35) ieto^fti**'ft> 

(37) fflB ( 1 ) - ( 1 1 ) v*r*L5WEtt*> KttftJWUfeSr^-fkfl* <b ft- 
^ ^5 Ifo, 

T3 8 ) TtufB ( 1 ) ~ (ID ^1TtifrtiM<0 7^ Ett»jWlfet-fi*i"* c D N A 9 
75 U yVA^ 79 V - 2 f:l±»i{Btl, 

(3 9) J^ITO (i)~(iii)OXS«-g-tf, 3tttfflJfi0^ffc»t**J©^ ^ V 

> : 

(i) «t%S^itjIB (1) ~ (ID ^irfimm^y y MEtt»«Biai-»»$"**XS 

(ii) 5? MS14M^^^k7)*te^?iS^fF#-r^XfI> 

( i i i) XiE (i i) cofp«*^^o*v^-c , H*"t * WKT* * 

(4 0) (I)~(III)wxe*#tf. fiitti/ittilBJSw^bfNlc^ffl 

<dx?v - : 

(I) «M stiffs (l) ~ (ID v^i*tL^lB«^7y FEttMECSi^^^IS 
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(in) ±iB(ii)ofF«^^^v^r, msfrttmmfcftmir & 

[0 0 12] 

(41) mm (i) ~ (i i) ^irtifrmmv>7 y vmmmmo, m^^kM^y v 

(42) Mitt&^y 7 h i)** ^557h, ;-^7^F5^> ^H>7?h, 
h ? yx-J^-y ? v y V £ J; xfJ y 9 W > 9 7 1 cov^-f ti7^-e&&, fulB (41) IB 

(4 3) J21T<75 (X)~(Z)coXfi^#tf7°n-tx^^f -9 - ^ K J: & itfz^M -7 7 h <D 

a) tuiB (i) ~ (id v^-rtL^sB«w7 ^ hm&mm&^pjTM<Dmiiz^%mxir %> 
urn, 

(Y) jtfe^A$tL/c9 7 MStt^«^Mt^fffiffli^llt^It> 
(Z) SMeffllPfcAMEJES**:.**^ ? hi:*AU, hiifflt^m 

(44) TttflB (43) IBm<75M^fe^ «£ «9 »3& £ ti^MM:^ 7 b , 

(45) ifrfS^^ 77F ^777 K A^7^77h> ^^r/77K 
h 7 > X y i - 7^ 7 7 F J: ^ 7 ^ 7 t- <0 V>f tl^f ^ ^ , fulB (4 4) gB 

fc<75 7 7 K 

(4 6) |5«fl9tJflL»*^L&v>i&*»tfflv>fci§**#T-CJaTO (A)~(D): 

(a) 9 7 M£«£*&*-r & - 1 k ± «9 ^jKs-^fcflWiiBflaai*, mmmnzunLtzVi 

(b) mini l tz n ummn Mt^itci^st^: & > t * 

(D) $ fc»ft; • Jg*£fr 0 ?l bitZX EtettffllfefcWfil-r&Xg, 
CDXg^^-tf^n-fe^^ff 3 £ t fc-fc DWbtU ^o£lT©(a)~(j) : 

(a) 0ct3/4jH5T-i3 i JTNanogat^f-Srl&^-t * * 

(b) T ;v 77 U * * 7 r * - If Mttl»tt"C 2b & , 

(c) EaM*^j£tl**-f 

(d) SSEA(J6JB* x - v^JI^WO -lis J: ^SSEA-4 & , 

(e) lEUT 9 7 h M I?! Clfe-fe^**" 1" & ^ 

(f ) ttftimzmw Ltztt mixmm^m^^ & . 

( g ) 4 y tf h n -z&friKm *mir&, 

(h) HE^^TO^ fl-fk-t * & ^ 

(i) &mmi&m*ji-f %> , 

(j) ^r^77 7 H^ii*^t^> 

IB (46) IBm<7) 77h ft 

(4 8) 7^-+3 >7 b$c(WKYK -7^X^w\/-A-ft7Xt (WHG) 3StO*"^ 

7 9 >^ ;v^jc-^ (BN)<7)V>-f fffroy&10L\z.&$£+ Z> ^ HtflB (4 6) tfcJA (4 7) IB 

[0013] 

o Sl?)7 7 bESmti, sUS^BfcgE? 7 h (77777 b77 K y 7 * -f y 7 7 h 
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[0 0 14] 

JaiTtO (A) ~ (D) Wig : 

(a) 9 y ME«a&****r * - k J; *) fmz^tzmimmM* , mj&MMz&WLtzWL 
itmt^it, 

(B) |{|U:Mttl^itS^l^ "5 fcBUL/c^tES^ia^s tHtW t £ & 3: 

is, 

(D) $ ^ISft • 7 -H:^J ESUB^^f^i"^!®, 

[0 0 15] 

s^jg ^ v> -c^kw tjflL?» «: l 4 v^*« tfflv^.^t, (2) ^ummm^mm 
<omm mm) ^^^T-yf^^x, mm*&-ft-tzzb%<, &&mmmmm 
m * l tz mm xmm (mm) *ft7&x&z>o 

[0 0 16] 

1.77F 

*tWN M^^^I©7 7 h-e&oTfc&V> 0 150 x. If Wi star 
Kyoto** (WKY/N) > Brown Norway* (BNK Goto-Kakizaki*(GKk SD*. F344/Du*(Fisch 
er). Wister*, Wister Hannover*, ACI*& ifW^W 9 y h*»fe«^$tt* 0 AttftJ 
Kli Wistar Kyoto* (WKY/N) , Wister Hannover GALAS* (WHG) , Brown Norway* (BN)* 1 

[0 0 17] 

2. -7 4 -v-mm 

«i2B~i6B B<D^vxi&)&mmwm&<o%itt*&xmfo aEfltmm&m&) ^mfbti 

, v -4 1- y 7Cf tHLT^ttft Ltf t L^c 

[0 0 18] 

3. ^nS!^ 

|&3&*ES«BJfe tLt * 75 $ 4 < 4 & W X if 7 ;V 77 U * * "7 r * - t * 

4) gOJfiL«f*^bftv>ifc*3fti*L, *#6tJ^(ijflL-?tmm75 § 10%mT-tr*>^ - #f 
4L<l±5%JeiT-C**ifc. J: JjjFSL<l±2%JsJLT-C*Sifc**"*-r*o $&t-Sf* 
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1- * ik Mitm^n, mntt^^M (ksr: ^^brd &wjiv><bti&o 

[0 0 19] 

* tzy y h^^SiB.mm.mm^ (rLIF) ClLTli, • 
^H-^tT'W^Pf-eti, 9-yhLIF (rLIF) ^IL^v^iMv^iHf tLV> 

T(i, rLIF^^1-^^«?^*ffiv^i^W* Lv^o f«i: LT(ii#*fKlml*7t r 

LiF£ioowm-t-^#n^& :i#|fi L < , iooo#f£@jt. ^ L < nzti)ik±m\\ir& - 

[0 0 2 0 ] 

arc tgm%L<7)&fo&}m&*M7fi-?2> 0 

[0 0 2 1 ] 

1) 7 y YEsmmmALmmmm 

y}l<^<y ^^CMH ~^'^mWF12 (M-T?;??*, J*J5U H*) 380 ml 
0.2M L-^*;v^ ^ y 5 ml 

Jflr/t-ftUfSljl (KSR: +73 BRU 7t-3*> % Hijsu 0*) 100 ml 
KlT^i (^3 BRU 7t3'>, 3€3^ 0*) 5 ml 

^t/fC-MMM (+7^ bru y-r^^, 5 ml 

100 mM Na-Pyruvate 5 ml 
0. 1M ^;V*7°hx^y-jV 0.5 ml 
[0 0 2 2 ] 

(M^JWfcM) 

^;V^y n2£^ -^7l^ife/F12 (Ir^^"7X, ^ 0^) 375 ml 
0.2M L-^;V^ 5 y 5 ml 

lfilttft#f^ (KSR: ^7*3 BRL, JR]^ B^O 100 ml 

Ml7 5/ i (¥7*3 BRLx 7^3iv. If, B30 5 ml 

1001^ ^ Fi£#w£ 5 ml 
(7f^y> 4 mg, FTSi/y 4.25 mg, yfy"/ 3.65 mg, 7'Jy> 3.65 mg, 
^ v > 1.2 mg) 

mmm-^mmmwm (+73 brl. 7t3y, 0*) 5 mi 

100 mM Na-Pyruvate 5 ml 

0. 1M p * ;V J] -f h ^ y - ;i/ 0. 5 ml 

1000U 9? hS^Slfll^PlWH.^ (rLIF) 

^(Dd^yy h fiffiMPMHi 1 (rLIF)f±, ^B#^» LT^i"* 4 L^ 0 

[0 0 2 3 ] 

4. 

#fPJ3<£>7y hESMoM^t (#& • ig«)K;mt&M<^*SJSl^ 35°C~37.5°C 
W|EHl*lt?*tLtfA< , 04 L < (±37°CTr&& 0 Mco^*^fflV^tL^5% CO 

[0 0 2 4] 

5. 7 v bESII&Ofi^ 
mT*f§l^co 9 -y h ESMOfiaLTjft^o § JMfcfllSr^-to 
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DIP (EIWK) 

IPWffl0 5 y Y tLXlt, tufS Lf^Wi star Kyoto* (WKY/NK Brown Norway* (BN), G 
oto-Kakizaki*(GKK SD#c, F344/Du* (Fischer) , Wistertt, Wister Hannover*. ACI 

[ 0 0 2 5] _^ 

^flx.{fmw« (NaCl 640.0 mg/100 ml, KC1 35.6 mg/100 ml, KH2PO4 16.2 mg/100 ml, M 
gS04-7H 2 0 29.4 mg/100 ml, NaHCOs 190.0 mg/ 100 ml, Glucose 100.0 mg/ 100 ml, Na- 
Pyruvate 2.5 mg/ 100 ml, Ca-lactate 46.0 mg/ 100 ml, Streptomycin 5.0 mg/ 100 ml 
Penicillin 7.5 mg/ 100 ml, 0.5% phenrol red 0.2 ml, 20mM beta-ME 10 ^ 1, lOOmM 
' EDTA-2Na 10 (i 1, BSA 300.0 mg/ 100 ml) ^M2^Hil (Calcium Chloride-2H20 0.251 g/ 
L, Magnesium Sulfate 0.143 g/L Potassium Chloride 0.356 g/ L, Potassium Phosphat 
e 0.162 g/ L, Sodium Chloride 5.532 g/ L, Albumin 4.0 g/ L, D-glucose 1.0 g/ L, 
HEPES 4.969 g/ L, Phenol Red-Na 0.01 g/ L, Pyruvic Acid-Na 0.036 g/ L, Sodium Bi 
carbonate 0.35 g/ L, Penicillin G 0.06 g/ L, Streptomycin Sulfate 0.05 g/ L, DL- 
Lactic Acid 4.349 g/ L) & fc'tf tt & 0 
[ 0 0 2 6] 

HHK$tL£Kl±, mwi$i&, M2. Mie^^S^* *tr "9 o 

$gmK£*)$:mW (E) ^<bffe§£K&@-CMii:Jfe (MMK) lt^?:IWo - 
<Dm%*-?%;$L*mtbZ>tz)sbK\±mit;, 37°C, 5% C0 2 ^«^«rt^T— mjg^ztrio K 

s -e Astzztit, wMmxmm-t & - 1 k x v mn-f & - 1 § & 0 04 

[0 0 2 7] 

mrlBl)-t:i#^tL^K»^-MtMTtc-c?ffIL^^ iilTO£i£*1-&o SgW^lfc* 
{4, mt4^^n-f F(pH2.5). t7;vo^^\ T'nt-^tfflv^trTo ^»t, 

^i*L/;7 7 hK|gfl&£5~10l@-fo#U 5 7 FESliiiffl^tSC-C^l^l^ 
[0 0 2 8] 

^*i-^o ^*^5~iob a^BE«^^mmt/cp i 3OTM^2oo^ lotr^? 
ffiv>-c%aa^^M-t^o :^fL/:Wfe»^7 hES^MrM^M^r-r 
£ m f - a - ^ k # u 51@ ~ 2omnm <o mm* mmmm k * * s -cfliRi-r & ° 
-eco^, wfyy 'EmA%t*<Dm&%-MBm*Ri^xMM.*frfc>-?^ ^ 7 ^*iv^ 

lulBOJ; d ^5ffi~20iS^o^B&^ib^^fflB&*m^^-r^@^t'»^ : fTdo 
[0 0 2 9] 

3)ES^^O#3L ^ n ^ 

bESM&JSWm-eJtSrf&o j§*^<b2~4B S ^WtES»3 u~-tf 

iuat4 0 MtESfHia 3n--© m^iAM^T-em^-r WB-t & - **t? 

§S (mSL3tES«BJ3&* TMtES«J t^i-^>) o 5-100 fIffi^*«rf^Tl-^ 

^CJ;^ MtES,«^n^-^Mt^Tf^Mt^So ddT mt^If^MJ £ 
14, ^$tL^WESM3n--^#^bTV^^»^200~600'f®Hli^^igL. 

2005-3029047 



mm 2 0 0 4 - 3 1 0 4 6 5 



9/ 



4**5>, 200// lObf^-y bf^fflV^liES«3nx-^^ft^= dO^«IL^ES«B 

wife* h & & mmmm ■?«*«■* & » - ©si v> t t « ft § * t? 
mm* ft 3 ) ztitrntf, mm^£ 3 )^mmm*imir&mm^nm*ft 3 )o ttztowc 

tt-t-Sifc^* Lv^o »*LfeESJWIJia3n--j±, 7-f-^-il&**iU"K7f > 
a - h «UIL 13V>T7 7h ES»ffl ***-e«Jft«* * fx -5 1 ft @ W«) o * 

h 2-4 B flET-ESIfflia ani-ML, 5~ 10 B @ )fe*ft^t& & IfcflB 1 * & o 
[0 0 3 01 

j»^*ffittft a , «fflfigi w-ft; $ *l£ -r 4 1? *> 5«a~2oiiSJK^«fflJfe* k * 
ttrifl k is t mit^sm ttzo tzEsmm 3 n - - & & j§*ts l ^-pbs ( 

_)^-C»L, ; ?*37'C^#fflLfc2.5X h U "f^ > £<£®K*£ «9 J£»f & o HJ 
it L-C(460mm-r*>f v *s *-&1z*) 500 M ^ U < tt^^Tt^S i t^fff 

^±^ES«3n^-^7^^-tt*P>ifLt < &:|*SI£aMRU h 'J -f 

frifilW * it tf*** * M1~ * C ^C*0*ftJllLt»**«t^ i *lniX.T h V 

^VX^jtJSSr^i-Sit^^^^iHS^-Cb^o 5ml Mf£Jiv>T 

HKMlft^ES#fflJ&3n #Hfl&«»*«*3*'C," (^S^lOOOrpm, 3£*fi& 

fciSRU 7-f-^-JfflJS*»ttU7t«lf9-f->3- h«*M^«L***tr^ ($£ft2ft 
[0 0 3 1 ] 

ft2ft g ^fflJ3&^Oi!ft) lW^$£ft/j& * •? »t • ^* * tttr"t * - i * o 

bESJfflJ&fc«»rt& &«> »i7? hES«llfe*l8liafcLT'»#&-rs» 

l^jttH*J^4^Lfc«#&*«r«»-r43t*^. lift 3 ft »*L<i±II 

ft 5ftBM> £f)fftL< i±ii{tioftiJ^i#^itgia^^p 0 n fkco^^i-^o 

[0 0 3 2 ] 

6.*»W07f hESM 

$PI©7 -7 h ES,ttl±, JiTFO (a) ~ (j ) OttS : 

(a) 0ct3/4itf£?-*3 £ W^NanogitfS^ £3§5H~ %> ^ 

(b) 7;V*'JW77^- ■£ Vtttlirtt^ * & , 

(c) S3S«f«^fg**1-^> 

(d) SSEA (fl& J6 ^ t- - v #S Mfom ) -lis i ^SSEA-4 S: « , 

(e) Ef7 7 h»i:^i:iM»tt^> 

(f ) *Mtf*J|g «fV&**^r«6^* * ^ 

( g ) 4 y\£Yu X-grfrftM Zm-t & , 

(h) HE^yiJOJWJfi^fcMi - *^*^"*"*^ 

(i) &Mmm}&m*Gi-&. 

(j) *^5 5?'>ft«ffi*tt*, 
[0 0 3 3] 
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C^-Ciitt-T* tot?* So »£Lfc?y b ESj(iafl&**ESJfflfl& LTOtt*t«#Ltv>i 
it, 1" 4 *> *> *4Hfcl*l8 (£f&«0 * « L- feESWUfe L T cottH =H£*f L T v> S i t 
f± . J^TO#& £ J: «3 Wt S i t § * o 
[0 0 3 4 ] 

^^^-^—^ — C9f§:EJl 
ESJfflJfe-e*Si fc^tfc^taftJEW&H^fc Lt\ 0ct3/4 (Okamoto.K. et al., Cel 
1,60: 461-472(1990), Scholer.H.R. et al., EMB0 J. 9: 2185-2195(1990)) & X tfNano 
g' (Mitsui, K. , et al., Cell, 113: 631-642(2003). Chambers I.,et al., Cell, 113: 643 
-655(2003)) tmhtiX^&o ZtibVfcte^V&mte. 5'^ 0ct3/4i3 «fc t^Nanogifffl 
&£77>f v-fcJBv^KT-PCR&fr "9 - fcfcJ: «!Tf & i t # s_ e § & 0 i ijCJE v> <b ft 
1,7 -7 h0ct3/4J3 £t/Nanogif##l^&7 0 7^ ^-t LTli, 7 >f (0 

ct 3/4:5'-ATGGACTACCCAGAACCCCAG-3'(SS^J#^-:3) , 5' -TTACAGGAGCTGCAGTTATAC-3' ( 
@£»^§- : 4) , Nanog : 5' -TAGCCCTGATTCTTCTAGCA-3' (BB?iJ#-^ I 5), 5' -TTTGCTGCAACGGC 
ACATAA-3* (SB^iJ#-t : 6) ) *Mtf1t S i t § £ 0 
[0 0 3 5] 

5fe$HfcES*HI)feT? It7^*'j*^7r^- -W^cfi: KS&gi Ltv^ 0 ^SC7;V2Mj*7-7 
r ^-^5&Si±, T|TMcott^07;v^';*X7T^-^tB ;3 r^ I-tffiv»4ii:i:J:|) 
MHitei-S - t^ii, SRfcffl*? h t Ltlt ^x.lfM«fe^f -7 b (Sigm 
att)^^^-^'^7il'*'J*X77^^iS^^I (7-^3-» fcifd^flbft 

[ 0 0 3 6] 

3) K»#^M 

i^CJ:!), E&'ffa&^J&Sfr* i t^kftTV^S (Roy. S. et al., Mol. Cell. Biol 
18: 3947-3955 (1998) )o W©ttfi, hESJWI&**3 - h^M^TLIF^r 

[0 0 3 7] 

4) mmmmiR>m<D§&m 

MfcmmA&^k^&mifa^Mfom<D$L&-t)^f bti&o *mjw?v YEsmmn ssea( 

i w s ti^o 

[0 0 3 8] 

5) ifefe#m 

#3L^tL7t9 y l*ES,1«^iit&S9 y (2n=42) *«»UfciE1BrESWl 

B&t?2b* i t tt, G-'O' Kfe (Sumner A. T. Cancer Genet Cytogenet. 6: 59-87 (1982) 
) cio r&feflM8c£5Hrr * £ t i 5 itMl" Sit § S 0 

[0 0 3 9] 

6) ^mxm^mm 

KtzESmm ti , *5MfcM= «r If # L tz Z t mitmm £ ? i t W~e 
t?#3l Lfc?yb ES« it, &%<ti> 35»t g t xmfttgm Z'iTO^t **T l^iv^ 

607.) K i DJIft^**^^, fj|27;V5!7 'J *7 7 r ?- J gffi'&.i$*Mfc-f&z£i<~£ *) 
mU-f Sit ri*T? § S o 
[0 0 4 0] 

7) #^4kfg 
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tt^<7)«^t SHW^fttSo iOES3Wfl&o145t»±, iTttriB3) KfBlft ± 

iisiiji, s tz it ±&&mm ftwm®.* lit 4tt § * 0 

[0 0 4 1 ] 

vsmmz^mm (ftmm, *W£3t) ^jojmia^^fb-rsie***^*- 

ES«HJaott«t±, itff!B3) ^E«O^S^^**^K*»# (4>«Momit 

) ^^ENASrwtBL, mm^m^mm Mx.imem®.) , *mn&n<vmi&Wz.tt'b 
-r £ 1 1 \z x *> mu-t z>^t- if-? § * o 

dCt|ti«v-y!7-tlt!i Nestins TUJ1 (beta3-tubl in) , MSI-1 (musashi-1) 
, GFAP (glial fibrillary acidic proteins alpha) & W#tf <bti<2>o S /i't^Wflfe*'' 
-^-tLTIi CCC(cardiac dihydropyridine-sensitive calcium channel protein), A 
NF(atrial natriuretic factor). KvLQTl & ifi)^ \fbtiZ>o l/:ff*-7-*-hLt 
{± ALB(albumin), TD0 (tryptophan 2, 3-d i oxygenase) , TAT(tyrosine aminotransferase) 
N G6P(glucose-6-phospatase) & if jWlf ^ *L& o 
[0 0 4 2] 

9) «M (f7l-7) M$.M 

Esmm * mm% l < fc&ae^-e * & mmsh® \- a £ k * »k mm 
mm <o =Ei^ e a % %> £ t -mm * & i§n? * * „ a r t- 

mt L , 9k* B&te n 7*^<^tl#©#t * 1*1 ll-em^-r * - fc J: *) ?tB"t § 
<ffcU A7f^>'J > • -x^v^lfcrfeU M^T-e«^fflJ3aom^mmi-^-i: 

[ 0 0 4 3 ] 

10) ^ 9 9 v h 

§ £ o * .* 9 9 ? h e>ffc»*i, 0J x. if JJlTO$tti: <t •? fr ■? i fc i 4 o 

77 -v bj&*fNRS*Lfc£ t *&MK%femir2>fzibK, $>bfrtito'*-*-3Lte : ¥- ( 
MxJdfGFP, /?gaU ;Vv7i7^f) **§&W<7>7 v hESJfflJ&fca*AL-CiJ< k&V> 0 

KJ:*K ESJWfl&Jft'feff^ffifB^^ ^ tLfc«Llfex 9 y bES«UfiSr»aii-*o - 
«i5 7 bESJWJfe*, Ift^^y hEftIfcoE«J£rt**^E»!*fcW: 

16MJD1 |:^« L T ftMJ&it fc -It K t fcrt«#BIJ&»0-« t L $ * & * ( v >f 
^o-f^yx^ya^'S: Gordon J. W. et al., Proc. Natl. Acad. Sci. USA., 77: 73 
80-7384 (1980)) , £ L < {i21@08«M^OT^r^ v Tttrififfii&x. 9 y hESM 
i^tLtlil^^^^c £<£>^l*iJl&it*1-& klliOEMSak^^. (IfflM* 
ft ' Dvorak P. et al., Int. J. Dev. Biol., 39: 645-652 (1995)) » £l±«i^:U 

[0 0 4 4] 
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[0 0 4 5] 

h ESSBJ&<z>3Mtli , 7WJ*^7r?- -HSttoM^^. Oct3/4^Nanog^OES*BI&^ 
[0 0 4 6 ] 

7. 5 ? hEsmm^mix^mifm 

hESHII&WfcftWu ifflfl&jW— ftSftftvMfcffi, 1"ft t^5ii~20«ISe<7>,» 

§ a**, h u * • Ednmom&^nmm^ * t ^ wattes k 

[0 0 4 7] 

LfcPBS(-)KT8fci£U ^#>37°CK:^L^2.5% h U 7° v > ££W KSfe «3 fcif 2> 0 MJ 
•f y (DM t IT {±601111117" 4 7 a. tb it U 500 ^ 15gJS. 5g L < (± ■€■ W^Tt^ & i **0 

#<Z)7#JJSJL±WES*HJ!&3 n — — **7 - ^-ifflll&^&SMi L-C < SJ|fcl8*iiMRU 7tfi*> 

LThV"/'>>'«flE**3R-*-SifclwJ:i3#jh$*"Cfe&v» 0 ^©ft, 5mlt£^h^£ 
fflv>TKK®3lft£ESfflJ3&3n^-£§lJ^$^ Sfflfl&ilfiiBi&ifcfcat'fc (^^TlOOOrpnu 3 

10 B ft ^^fSTtl ft «JB * * tb % PJflftolK^* * fr d 0 
[0 0 4 8] 

«ft*Bli&0*&*fct±, *«WfclliL»***Lftv»:**ft&;Bv>*o r^eWKJfiL 
Vf£"^f Lftv>J h\U M<D^it:J; »)77 hEStttf s i:S«fc LtottS^§*< 
ft & (00 x. if T **'J*77r^- -tf flHi^Brti t ft * ) goUH* £-&*F L ft v> £ fc *: * 
BfcU *#fl9»wt±jflL»iftBE*«10%JaT"C** - ^ jflL< tt5%J^Tt*>^-t, «£ (J 
L < tt2%J£JLTT**£ *iSi*"r^o $ ^^ifiLVt^r^Lftv^jflLft^^fflV^ 

Ki±, iftriiHWl^ (ksr:^=brl) ft ir a *&*9fc*fliv>£o ^»-/t^#K 
*l±20%eBEo*ft , t?'l!6ffli _ * - t**Sf * L^o 

[0 0 4 9] 

* 7 v ct&|B|i'ft»^^#^fflV^^#^i±. rLIF^MLTV^it^SS Lv^o rLIF 
<^>*ft t Lt i±it*?W 1 ml* 3t «3 rLIFSr 100mffiJJJL±^in-T * - W 4 L < . 1000W 

IF*^-*i-^ iiift L < . mjI23.-2) K|B«0 9 y hESlffl!tMJt«-»^^)^fflv^ f> 
[0 0 5 0] 
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8. 9 v hESjfflJM*** h 

*$tmi±, h es« £ *&srt a <> ^rata 

o4«5tfflv>4;Wi, ifc rLIFfc Ltlit? 3^tt»otOt|v>i£!:#i?i 
-5 o 

[0 0 5 1 ] ^ 

atria*? Hi, ^§tm<ovy hESfflifetjft^fc tt^t^ut^-ei^o * 

[0 0 5 2 ] 

hit, mmnE^mm^m^t Ltii, fiix.^'7^icRoi^i2.50B^iE'i'ait^« 

[0 0 5 3 ] 

sFwm-e&Zo ttzjtnzmLx^Zo -77, agffiEsifflB^nn^-iis^^i'jA^ 1 ? 

[0 0 5 4] 

v7^^H hES«-e^n^tLTV^ J: *) K, ESfflJ&*7-f-^-ffllfe*UFO#flELfc 
v^ftTt^tf 2 £ J: 19 m* <7>mm ^THbff S - £ % & (Roy. S. et al 
., Mol. Cell. Biol., 18: 3947-3955 (1998) )o ifcVf>''fVE IMiHf, ^ 
na^n/f K^Offcffl Cil) 31* COM fc$HtH# $ * & £ § & (Kawamori ta M. 

et al., Hum. Cell., 15: 178-182 (2002)) o S J: 0 4MfcR*3** - 

<?> o 

[0 0 5 5 ] 

. mm^mmM^tizmm^mmLfzm<D§m^m^i>fz^K^^mKm^hKi>o * 

#tttct±ttrEWKO«lnit-J:*fflll&^genetic*4v>t±^igenetic&Sg^ fflflfe^ h 7 > 
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[ 0 0 5 6 ] 

10. 9 -7 hESffllfe£3l£<Z>*5t 

*«Mi:*v^9 y hESJMI&SrWaiLfei J: ^ 9 y hES«?>#.& , 

(fUx«3£9 y hESjffflJ&S^OmRNAJ: 19 Mft$ frlfccDNA9 -f 77 y 

-WA?^fr?'j-, *4v>ii?? hES«HJ!&^#iiiJi&wtti%*f) £fca*iir 

ii-p cDNA9-f 7*9 U -14, #3&IB<E>9 y >ESffflI&4 0 WtB LfcKNA&fUlfc Ltffiv> 
, r|Tlfc?)cDNA9-f 79 V -WWk* y 1 (Mx.f49n->^ -?--cDNA9 4 7*7 u 
y h (Invitrogen) Creator SMART cDNA9 -f 79 V -ffc»* y h (BD Biosciences)^) 
t£ t*%M^Xftmir& Cl t75 s 7r i So * £9V A 7 -f 79 V -iiMolecular Cloning, AL 
aboratory Manual. , T.Maniatis €>ff„ H 2 (1989), Cold Spring Harbor Laboratory 
f(7)»f^#fi:Li:fft}:J; *) ifWHrZ z t &X £ & 0 SfcES#fflJfea*oaBI&Wlffi 
t4 , # ft J: •? flUHS t , 7 n -f T - V m&tfl <Djfj£T \z X ftfofrW* & - £ & £ 
MMIrZ £ t ^X # £ o 
[0 0 5 7] 

11. a^t {4iHH^o^bif s^'jo^ 9 u > mm 
^mm±, \>xr<o u)~(m) : 

(i) t»S^«I©7? hES#BUfit»fth$-*aXS, 

(ii) 7 7 lEsifflj&OTMbo^^iJ^M-t-sxfi, 

( i i i ) ±|B ( i i ) ^ffNiife* x , tfclfcWR **4HtII * £ M*i" a WR-e* * * 

£«®fr&Xig, 

[0 0 5 8 ] 

f)|SX®(i)^43V^T^9 U -^K^StLfcttlfeWRli^ flM^&V^, ^ 

79 k, £"«Kfc#%, teHMfrMfefcif-c* *k ffrfE^9 y -->9i4, 

jitia y)fft>ti&o L-ct4, fflMm?&, ans^ (tva, c dna) 

7^ 79 U -, RNAi 7^7*7 y -, T^9-tr>^M, ^IS^^b^tK M^7°f F 
, 35*5fcffc£-»fc WW <b*t&o £:h.&«MfclWXtt*Mfc%Rf±, 77>ESI1^<?)1*) 

y >m* iVv 7 A, DEAE-9** X h 7 ^^stfS^SAffl V tf y K^fflV^TES,«l'S 

[0 0 5 9 ] 

tgm ?W;57 h esm £*t l r tfriami^ R * «Jni" S o 

[0 0 6 0] 

^<X@(ii)^i3V^T(4 9y YESMfo<n£'ft<Z>1ite*&9t*&M (iii) Cisv^Tti 
a»W#tt*^afe^^*««R^^kl**l-H*^*WR^**^5**«»f^ 9 y 

m.mttz^mmfmmm^m^fhti^ 0 mm^-^~£^x^mKi±, Mz.\mm& 

ffc#<7)^-7V-i: LTS-100^ ^^S, IWSttI*^7 7^ 
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#H 2004-310465 



^-v : 15/ 



ti& 0 |£^-#-^1-£^«fflv^ ELISA 

CR^O^&H £ 19 tfctiJ-f & - t & T? i & o 
[0 0 6 1 ] 

12. a« fctt«Dii&oa-fkil»^ffi-ta!ftKo^ * v > ^#ifc 

*^{i> VJ.T<D (I)~(III)^XfI : 

(I) mMk'^M^^f^MOy y hESi»IJ&£&fl*3"*£Xe, 

(II) ESM<7)^blfS^#T^tfiia(I)0 9 7 hES,«£i«U #ft©:*&*SJ£*ffF 

(III) ±|B(II)oWfllijft*t*^v>-c, f»S«i*^Mt^»St^^^§* 

Sr^tr, lit 7t(i»0^bflS^ffli-^)t/K^^^ V >^3fri3c o 
[0 0 6 2 ] 

Es«t±. tria^ i *> \zy 4 - ^-iijs-^lifo^ L^v^frTT^*t^ - t k ± 

iJjtt^OJMBlfeH^kflS^-S-Sifc^&SOtoy. S. et al., Mol. Cell. Biol., 18: 3 
947-3955 (1998) )o iff^S^ ^nn^fn^f K^fflti >)@ 

*<P>lffl]l&l~3HtSI#£-£& i t h (Kawamorita M. etal., Hum. Cell., 15: 178-1 

82 (2002) ) 0 ? ClfflWiS^ i Hti l»o £0**»i:tt»ft 

(MxifM^J*OlS^p D n^^^^«^ t') **nx.TJt*-r^ - J: «5 „ » 

[0 0 6 3 ] 

l±, flfctfJfrfflJ&^fcfiSH^ (#112004-59705) £Jg#ifcK:»]1-£ - ftlfe* 

[0 0 6 4] 

13.itfS?-^^7 7 h 

$Hi(?)7y hESIffll^ti. jtfS^-W^^ h Oftfti:^ v»TttffltS i fc**T?l 4o 

^<OKhSI ; E 7** 3&*MI& • $ fix § o L L * & > 9 y h ES»» 

97htv^->3'-^fr/nst4 «{s^-5« 77^ of^»i±*^£-L^irii 

-fa fc<£>-c&£o ^Wo?? bEStt©ifti:i^ Sit l^a^gf Ctatlfe 

7'^ fc^*"* 5it 3&»*C # * o 
[0 0 6 5] 

iit rfltfe^efcSS^ ? H tli, ^f^777K / ^77f77K s y ?4>y 
y K f7>X-7x-7^77 h is J; CFy* y W > y y Y t v^fcSlfC^ £ *Lfc£ 
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[0 0 6 6 ] 

mmm.m^m 7^(±> \>xr<o (x) ~ (z) wig : 

(Y) itfS^A^tL^^^ >ES«BliaSr^"t-*^*ffllP*W«"t*M- 

(Z) mtmW^faWM^^tz* ^<D7 y M:fAL, if?? h Sr^tBI-SIS, 

I 0 0 6 7 I * ^ 

{f Donehower A. L. et al. Nature, 356: 215-221 (1992)^^|B«W / v 9 T V Y ^ -7 

So i«5l*atftx.^n-^(OaBfl^»t*t, v-^-ilfST-i LTG418»tMf7^^W 

n^^'x^ya^ft: Gordon J . W. et al., Proc. Natl. Acad. Sci. USA. ,^77: 7380 
-7384 (1980)) , 5gL < (i2i<7)8lfeiE©Ilf *f i itEffi^t^x. 7 v h ESfffl 

Dvorak P. et al., Int. J. Dev. Biol., 39: 645-652 (1995)) o £l±<0 J: 3 L 
h £j^tB£-£S ih^t^ dco^T-ny •;77'7f77F |Wj±£3:gc£^S i i: K X 1) 

^7^H7f £^ai r t# s T?§ So 

[0 0 6 8] 

So ::-en'>f^>3t^'A777ni:^ Cre/loxPvXx^f fcliFLP/FRTv* 

JM«*J c 14 9 - ^ y t- 4 V ^ L V^itfzc^- * loxPIE^iJ £ JiFRTBB^J % <D KM § 
Xx.Ti3£, Cre£fct±FLP* Otttefc «t «5 IfrlBloxPBE?!] 4 liFRTBE^K-tfeA^iit 

ittZW ^)15tS vXxA-e$)S (Sternberg N. , et al., J. Mol. Biol., 150: 487-507 ( 

1981) )o 

[0 0 6 9] 

;^-fv 79 {± N ^a<jt-rsa^co'fi«^> A^^^fPi^LfcffilWItt^^-rS 

$ v»» <fr & * S o $l x. tfSfS^Hil lacZstfeT-^GFPitfe 

tffe S o 

Sly77^77Mt f!l x. JfPewzner-Jung Y. et al., J. Immunol., 161: 4634-4 
645 (1998)^IC|B^<7)7 ? 9 4 >V7^©ftfifei:$uT^St^ CI So &^ftJ 

[0 0 7 0] 

*bs|£ * ±# $ * S tz tb K it , IfmM »7';f ESlfflfl&^^j I' ffl v* tt S o 
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Sf F7>Xyi-7^77 Hi, f !| x. if Yamamoto H. et al., Cancer Res., 62: 164 
1-1647 (2002) IB«C <?5 ©{^CiCT^lt^ i t 

"f ES«^^7^tf^y hT^wttttTBSfeU iS^^^^aTO 

[0 0 7 1 ] 

7 mtM 0 ::t*3>f^>3tiV' f5>7yx-y^il^ Cre/loxPf fcttFL 
P/FRT & f U JE L T , ft • I^JD3#» «J * »S * * * -> ^ "T A * * o 

^^{±»JIt'!4itf5T-^ if^r loxPMB^iJ ^ tz tiFRTHB^lJt 5 ^ A/"^^ 3 i > Cref fcttFLP* 
* <7> J: 0 friB 1 oxPBa^J t iiFRTSS^iJ "Ctfe ^ fimfST- «r«Jl)JR*Cll:tJ:»), B W 

itfc^- v^-r A T? 2b & (Sternberg N. , et al., J. Mol. Biol., 150: 487-5 
07 (1981) ) 0 
[0 0 7 2 ] 

/ 7^^/57 hfcli, miO*|BJWK^**fflv>2#«KNA (siRNA) *T>f-t> 

J:^siRNA<7)^il'>^T-A«3tL/ii ffcKlTfl&fcfcort: (Science 296: 55 

0-553(2002), Nature Biotech. 20: 500-505 (2002) l£) 0 

y y ^ y*7 v f!lx.tfTiscornia G. et al., Proc. Natl. Acad. Sci. US 

A. 100: 1844-1848 (2003)^Kffii£<7>;£*£;K*i Ct^lt S - &o **ttfcf*tfi 

[ 0 0 7 3 ] 

ritfS?-B«9 y h J t tt, tuia^i -9 M^777 K ^'^7^7^, y y ^ >f 
[0 0 7 4] 

jjit , «i?n £ * o * k saw -r * #$&>b t± £ *l & #d&#u ti^^ 
[Hi&w i J 

[0 0 7 5 ] 

2 y KEjjj|jj&gjf& 

lOjltWSLhO Wistar Kyoto* (WKY/N) co^^ (H$f ^r-;i/X • V A-) &if&5cK 
U B^?tB3Sll'»IPffl«t9y b «: fc^L^SrflSiti Lfco mwJtife (NaCl 640.0 mg/1 
00 ml, KC1 35.6 mg/100 ml, KH2PO4 16.2 mg/100 ml, MgS0 4 -7H 2 0 29.4 mg/100 ml, NaH 
COs 190.0 mg/ 100 ml, Glucose 100.0 mg/ 100 ml, Na-Pyruvate 2.5 mg/ 100 ml, Ca-1 
actate 46.0 mg/ 100 ml, Streptomycin 5.0 mg/ 100 ml, Penicillin 7.5 mg/ 100 ml, 
0 5% phenrol red 0.2 ml, 20mM beta-ME 10 fx 1, lOOmM EDTA-2Na 10 ju 1, BSA 300.0 m 
g/ 100 ml) ■cmaGLTEfcHJRU 5% C0 2 ^*^«^TE» 

[0 0 7 6 ] 
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3612. 5 B gO!E#ii««£-^ f^^»CtML/;^MU: (0 2) 0 ffi 
fflfclRU $WLf:7 -f - ^-»^«ffita CMU STOW (DMEM 450 ml, FB 
S 50 ml, Antibiotic-Antimicrotics solution 5 ml) i~tf7f->=f- HgML (^7^ 
, SCst, 0^) *JBV»Tifc*L;fco 
10 0 7 7 ] 

3) 9 -7 hES|IBW3£ffl^#^*5 J: ^9 7 hES*fflJ^*£a6ifc<0*fcft 

(1) LIF«0^ft 

Hu IS 1 ) -emu £ *Lfc 9 7 b KftJfi3ft» <b FWfflJM *3BJS 3 -S\ - W ftM Jfe»#> & ES 

»*5&JS$"£SKPr?, (0~5000ip-f£) O rLIF 5 a >tt) ^r«LTJt 

#U *0&^J&S:Kfcft«ifflII&#0&:& J: WftESiffll&O&fct&SfLfco -e<^^*> rL 

if* tzn&mm& < £ tu rLiF^MS b-r^b-r s 

[0 0 7 8] 

&k nmrn m>mm%.-~ 7^ es#h iti * t?oa» k is »t & rLiFo^tino* * coi 

fcttfcffofco fi^iiaiflo • #«&fcrLIF**Sin (1000 TO) L/;|«St^|5: 
tf o fcigf*, ^J50% &±<Dm&~?ESmM*M5Llr %>^t jfiX* %tZo 

, 9 >y 1 ESSffl M^Lii- £ is tf & rLIFO^Sn^ifi^Stt fco v> T 4 IfcW t 0 ESftfllg * 

BtftgiT? rLIF*1000TO»L/c^«m^*L, Htft5ft 1 <£> 9 7 lESM^t* 
OjfcJK<Z>rLIF£»]U Sfc£3fl;»ftL;fco -©«(^LT*M i^itttv^ 
3&»g*»*. 7;v*'J*^7r^-^tt$ (96) fcSteta £ J: »3fTort: (T;v#'J 

fctffcli, Jg*ifclmlfc*:»5 rLIF* 100 Wiittt^t^fJ L<, 1000 

fiE N %L<i±*ft&±mto+&Z£&XQ1R*l'^Zb11 s mbfrt&vfc (0 3) o CtL 

[0 0 7 9] 

(2) m.m^M<DWfi 

ESffl^^)§*tli7->J&ffi» (FBS) #ffll^iiTV^„ 7 7 fESIl« 
H is It Z> FBS?>«I <D^M K o § f&ft * ff o fz o 

teHi^W^LTCo *4>tt*, FBS*«Lfc^(i^^ s I*lMM*^^-r^ ( 

4 fc%D-ftJS*L^ES«BJ!&-Ctt5|c^l:»*-C** T^* 'J^7r * —tffimiiMrttTN a 
n^-^K*#&I£j&£ix&^o/io —H, fotit<nftt> «J fcJfiLitfl;*!** (KSR) *ffiv> 
fc&^-ti > 9 7 1 KHJfe^ tt°7777 7° nTfg & rtfflJJfflJSa^Jft $ *U £ ftU^* L 
fcESfflflS £ is v> f 6 T ;v 7j y * * "7 r * - •tfflHfePBHt-C. a u - - ^JE&ttMfc^Jfc $ fi 
fz (0 4) o iOig*^^, 9 7 hESlfflWjA^jSV^TFBSJ; «3 feKSRO^*»«tLTV»*J|f 
ifim bfrtft-otzo & i3FBS«jK^5% , 10% <Di§s% % £frfB20%FBStf>S&^ t RI#Ott*-C 

[0 0 8 0] 

(3) 

&±<D (1) iJiV (2) ^tt^*tC*0*§, ?y yvsmfov>m3LKi±&T<n®.]&<vm 

mwizm^&z-ttvfzo 
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[0 0 8 1 ] 

$r/W«y -y^tgWl/FU (If^^7^, fi, 0*) 380 ml 

0.2M lr-7fr9 r/ 5 ml 

JfiLifrftSttH (KSR: 3r7*3 BRU 7^3V,^C5C> 0*) 100 ml 
#'MT?^i (^r^n BRU -7^-3v, l«> 0*) 5 ml 
ffi^Sf-raMiM (3r7*3 BRU 7t3'>, JlCjfU 0*) 5 ml 
100 mM Na-Pyruvate 5 ml 
0. 1M p J 3-9 S —fr 0.5 ml 

[0 0 8 2 ] 

$r/l,^y ngfc^^ -^;l/i£Hfc/F12 (If ^/^*7^, 030 375 ml 

0.2M L-^;V^ ^ > 5 ml 

lfiUtft#l^ (KSR: 3^3 BRU -7^nv, jjCifU 0*) 100 ml 
M^T^Sfe BRU 7t^A 0*) 5 ml 

100^ ^ V^-v K't&fipffc 5 ml 
(TtVv> 4 mg, 77;v> 4.25 mg, yfy> 3.65 mg, ^Jv> 3.65 mg, f 

5 v y 1.2 mg) 

#L£%«-M«Y#?ft (¥^a BRU 7t^A B#) 5 ml 

100 mM Na-Pyruvate 5 ml 
0. 1M p * )Vljy°Y^9 J 0. 5 ml 
1000U r;f ft^Slfililfi? 
[0 0 8 3] 
4) 9 -7 hESm^M^^ft 

- y-fflfa±fcWL < SPf-ca't^ b ^ > • EDTA#fc3ffi**ro T^^ESM^ 

£ *l*re £ * £ £ o £ tz. *Jft 9 y b ES*fflJ3& 3 n ^ - (8BJ3&3&) * «ft 1" & IS 

H & , HJ 7° v >• • EDTA^S LXBit L fcifrfrfc (i,1»«—fh $ tL^-ft LTLi^* 1 , 

[0 0 8 4] 

mix iz&^xvv y • EDTA^ffl ^x^^-mmt Lfc»-& £> b u > • EDTA 

T-ltft-r^iS^^^^LTL* ftIKlS:ESffl)|3 n-- SrflttU 5-2 

5) o 

[0 0 8 5] 

5)99 hES,«o#a: 

7 7fi» O&JH&W) titiTKTitBLfcft, Hn^ K«(pH2.5)«rffiv>-C 
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«UWa») tf s «U »3»ft5~10Hl^rt«R«lfla» (0 7) 0**200^ lOtf^f h£ 
fflv»T^iLfco 200^ 1W5 y hESBB|&#aiffll§#tft*1.5 ml ttffi-f- * U 

-^tBJIL (H8, SfcBI6 + TMtESiBJfeJ ) , nn--OtB^'b5~lO0g^ES#IH 
j&nn-- (|8 9) *S««ITtT^ffi*fllBL***fe200AilOlf^y h*fflv>T5-»L 

Hisv^-C, CiSi L /;ESi)te 3 n - - ^ 7 v >ESJfflfl&ffli&««tt?*&*U^: (El 

6 4 1 TOtHtBJ ) o ig#^£>2~4 0 S KESM=in^-rt s ffiS!U 5-10B B fcHtft 

[0 0 8 6 ] 

^ZtgmWL*m&L, g^KJiLfcPBS(-)KT2II , ifei£U =fmTC \zW&Lt:2. 5% h 
ij7"y> (^n BRU 7t^y, II, 0 30 *r60mmf , 'f y *> a*^: 13 500^ liD^f^ 

fcPJStS-^ IfeS?f?#?l^l'b (1000rpmT?3£N IS) H"C*BIj&i:J#*tK t KfrfflL U 

<, K««ST^T5~2(MHOJ|ffljafll«:^*brv>4^l8*IIBL (E15<7)_a) ) , ffifflmf 
0JZ7-f-^-ilffllfe*#aUfe6O m-S9f->3 - H£*H (^^f, SCJSl, 0 30 ^ 
LJg#Lfc (H64 1 ntft2'ftaj ) o *O&5~10B g Mft^t£&4£«t^^^fb L 

fejwjfe ^ . «raa t ra&o^?* l t# h fitztmx 3 ft a ?>,»mi#<z>3ffljfe * > #3: 

7 y hEStti: L£ (H10) 0 iOW&Lfc? y fES««li, £ ft £ T? Hftt $ tL 

t v^s #t Esii t it < iaMsiE^Jiiffi iffrit^ o (mn) 0 

JSL* 4 itufB fc t* X5- 10 0 ft Mft Srff Bffi, * BW L fc o 

[*ifc0 !l 2 ] 
[0 0 8 7] 

*tft5ft I07'7f ES« £ ffl V> T , ESJSBia tLt (Dm^^ir & - **SB L o A 
[0 0 8 8] 

1) RT-PCftfrtf \z J: **4Mfc*7- # -itfS^oHa^if 

Lfc?7 h ESjfflflS, & It £ „ fC» ft - * - -C* 4 0ct3/4& X tfNanog it 
^©HI^tt^lM L /Co f h ES*fflJ3&7)> h ItRNA^r IS0GEN (- v *° 

SS, 0*) Jlv^iffiLfco -^ilcDNAti, «g:RNA2^g, * U ^(dT)i 8 7^-7 
^f-r- 0.5/1 U dNTPs lOpmoK RAV-2 RT T-^ 5TOU *3 i O e -^«'frjS«««t 
7, 0*) «r^tr^S20^1^i5V*"C^t^o 37*0^10^181, 42°C^1B# 

56 o c-ei07>ra> is imrc^'B^-m^^fzo ttz, &,T<Dy^^^~-^^mLtz 

ij ? v**f- KSa^iJi±, T ^"7° -7- (7) 111^^511*1 CSBiRL, ^<7) 

fCT^-ij^^ PCRKfflv^fc-iM *3 j;O f ±ii!iiL/illf> 1 fCOS$£^-r) : /?- 

(5' -AGAGCAAGAGAGGTATCCTG-3' : 1) > 5' -AGAGCATAGCCCTCGTAGAT-3' 

mW&^ I 2) ; 55TC ; 25^4 9 to ; 339bp) , Oct 3/4 (5' -ATGGACTACCCAGAACCCCAG-3' 

(E^iJS-f- : 3) . 5'- TTACAGGAGCTGCAGTTATAC-3 ' (Wffl&^r 4) ; 56°C ; 35^ 4 9 
;448bp) . Nanog (5' -TAGCCCTGATTCTTCTAGCA-3' : 5), (5' -TTTGCTGCAACGGC 

ACATAA-3' (S£^J#-^:6); 54 °C; 35 617bp) 0 4^9^ Oct 3/4W-7°-7-f^ 

- it . -7 -7 * Oct 3/4jtl5T- O CDSIB^U £ GenBank i ») t . $ h K , O il^SB^'J * BLA 
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sTttt^Lt7 7 i Oct 3/mfc?mm*n, -ryxt?? Y<omm&*&%L. 

^ES,«(±±il|'SL^v^«^31^t:\ ZtiZyy l##llft0ct 3/4^7 >f t LTs£bt 
L/Co NanogtwOV»Tt V7*i3 itffc hNanogfltfiK^OCDSE^* "b W 

10 0 8 9] 

±ii|l(±, HMcDNA 4// K 100^ M dNTPs, rfJJ-?- lOpmoU Ex-Taq 1. O^iis «t OTx 
-TaqMW (^*9, 0*) fc^t^*^ 1 K&^Xfro fc 0 ^ft£3.0% 

7 # n _;^;V_h-ey 7 M{,$-£T, ^.^V?? & ~fxx~? 4 K (EtBr) CiotlfeL/ct, UV 

cDNA-eco*., 9 y h #Sfitl0ct3/4i3 J; ^NanogmfS^-lffJt^tfte^^i" Kd*?*R$*«. 

[0 0 9 0 ] 

2) 7M'J*X7r^- -tffiHtOfi-tff 

JfebT, *<&fcl00% Et0H-?10$HBB5feLfco H 2 0K J: oT30^*5fc$-L/io T;v#U** 
7r^-«t »Wti:ftot, ^ - U y 'J *x 7 7 ^ -bW 7 f 

I (7^3-> % B*0 KioT^WLfco fe^Mrl2I13^7Fi-c »iU5? lES,1i 

[0 0 9 1 ] 

3) «l«^i£<7^#f 

ati^ t**ftie)*L"CV»*(Roy. S. , et al., Mol. Cell. Bio 

l., 18: 3947-3955 (1998)) o ^ZX*m&y v > ESJWHfel. OX 10 7 hi&MLfcTr 

LiF^^^^y Yvsnmmtgmmzm^rmmL, 37W3BF^ei:«*?t£3d&u 

[0 0 9 2 ] 

4) ESJWIJfe^-*-^^^ 

*3Hfcv - * - <D^m<K>^$k ftft L/Co ES*ffljmJ»»£; -fctf"? - ^~ 

fflfl&##TfcTJ§**ffo bES«U&*itBk 4% ;^*MTWK4rfflv> 
"C10«-ra@5eL"C, *Ofc0.02% 1 9 1 ^X-100T-157>Wffi L, 3% iftBMfc***/* 
*/-/M::T155Hfl»1IL;fco 5% JfiLfc/FBSfcTlS^m^ny^^Lfcft, ESMOft 
ffc«j£lR* ^ *5Mfc-^ - tj - (D—mxib & SSEA (I&jB^T--y#*WfiL]R 

; stage-specific embryonic ant i gen) -1, SSEA-4. TRA-l-60£ J: 0^-1-81*^^* 
ESMM* V? ? ? 7 J J *s 3 h (7t^y, Jtjgu B30 fc—5fctfrfc 

j|€lS\ B*) Kio "C^ffl LTCo ie*«rHl5^-*-o SSEA-133 «t tfSSEA-4ttHH9rC* K> . 

i tt e, —jj— Lx^zzt^mz titz 0 toa-i-6o*3 <t otra-i-si i:ov>t 

[0 0 9 3 ] 

5) *rfeflM8c<£>5Hr 

ES««:7^ -^-M#N?^TO«7^3- HU5U B#) 7?1« 
ESjfflIfiffli&SliR*fflV»T^<l|4:tfv>, G-'O (Sumner A. T. Cancer Genet Cytogene 
t. 6: 59-87 (1982)) WotlMl^^f L/; 0 S*£HI16&-7jvf 0 iEUT^ ^ b« 
(7?^-fe« (2n=42) £ Ltv^it $ tLfc o 
[0 0 9 4] 

e) mftm&nftUr 
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Ltzo &&*mmz7ji1r Q yy hES«TO*«Ji^;z, £ t K J; < h^i!Ht25ft 

[0 0 9 5] 

7) -f^fcTMn^Kislt* &frttM V> frffi 

WStLfc?? HS«©gHWlt^^Mtf:= hESffllfil. 0X10 7 1H* 

t^-tf 7f>n- M&M (>f7*, jKj^ B*) KIEttM$*5|£U §e>^7HM**«r^T 
oTCo tt**IH18^i"o 
[0 0 9 6 ] 

o isj»«b»ii&t±«ia&*rt K^afeojSBJBMfcSr-g^t^ * o * a*, _mi8 ( c ) ^ttc 

-T J: 3 t^»oaw»*fc*^tfJ©l»=BMIB]l&** t »K^ i ^ 8118(d) KtfI" <£ 3 fc± 
[0 0 9 7] 

8) jflLvt *5 i taimino 9 y i es«^I£» 

^ttffLf:. *Bft5ftB09 y hES«Blfe*^T04a^O*&«#fe#^T lft»ffcL;fco (1 
)77 MJF(rLIF)#*\ SftJfiLTt (20%KSR^^) , (2)LIF£ft«k SftJfllVt (20%KSR#^) 
, (3)-7>>^LIF(mLIF) tejfn.Y# (20%KSRl^fr) . W{A)7y hLIF(rLIF)^fi\ 20 

[0 0 9 8] 

*5MfcH*ili#LTV»Stf»5tf*l±^ ESM&O*^t^-#-m{S^-?r&&0ct3/4, Nano 
W&mmWfc KM &ERasiW5 ; ?-tf>3£EO^ri& & #*r L fc o M^^v- colfi^ij , T 
Oct 3/4I5' -ATGGACTACCCAGAACCCCAG-S' (»?!)#■*§■ : 3) , 5' -TTACAGGAGCTGCAGTTATAC-3' 

(SB^J*-^- : 4) . 56°c. 40*M 

Nanog I 5' -TAGCCCTGATTCTTCTAGCA-3' {mm^ : 5), 5' -TTTGCTGCAACGGCACATAA-3' (IB^'J 
: 6), 60°C. 40^ -f 

Rex-1 : 5' -AAATCATGACGAGGCAAGGC-3' (BB^I#-^ : 7), 5' -TGAGTTCGCTCCAACAGTCT-3' (ME^'J 

: 8), 60°c. 40^-f 

ERas : 5'-ACCTGAGCCCCGGCACACAG-3' (I£^iJ#^ I 9). 5' -CAGCTGCAGCGGTGTGGGCG-3' (ffi^J 
: 10) „ 64°C, 40-*M 

[0 0 9 9] 

rLIFfc20%KSR-C9y hES«£i&* (itufB(l)) t^^ 3B«8fi9 ») (019) 

iMf^-t«i?^o wmm* (buIb(2)~(4)) -c^i-st. #m 

65ftES*BIfe^-*-ffilo5&SttM*U ri^C^«t:#tTL/; (H19) 0 

?7 hESJWlfe^*twJ±9y hLIFfcJflLfflfft« t tt*(KSR)oW#**fiS'^**^ 
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[0 10 0] 

9) W&Wfctitffo<nWfi 

m^LLtzy-y hESfflf&*FBSfc-C1.0X10 7 ffl/200/u lfcJRfliflSEU |WJM~7 ^ 1 (15al 

[0101] 

10) ^r^77 7 hf^K«l<05-*f 

pEGFP-1^ y~ * - ( * n - > -r y ? tt) OEGFPitfS^-iit |:-7b'J W/r/^n 

aM'MKLfc'** V* 1 n^'W v a >fe^v^7 -7 hES,«l*I§^~2»AU 7 

>y 1 ES|ffl^l*lf 15 <D jfefe^jtfe^rt I' 4 *Lfc*Bll&*fc * G418 £ J3 V* T»JSSU £ fr 

m±L?z (RESC/EGFP**) o 

&0P * 8J»B JfeW K 4 * st * S o t^Kn^rt-Ci"fo>f m (pH2 .5)^^Tl 
Eftf£l&*U 7-f-^-«B]]&*l&*U miBTlf5:L^9^ lES^aa*(RESC/EGFP« 
)<75ffflJB±jtMi (5frh20m) ^ F ^ n > y x ^ y 3 

SMfifcjfcLfciH? ? 1 fc«IPffl«t 9 7 1 £3cIE£*> SSB left! 9 7 hOllte fcfcBU « 
«|7 7 l*«1-^o Jft#«riHt;fctt«ig*i h^lIU ^FgrtfcSMeffllP** 

v -y h K 3*yfc * MM Lt^f^fe^it Sf|:±^^777 1 Oi4 SritB^ * o 
[«1?0 3 ] 
[0 10 2] 

1) es,«cd« 

mmm l fc^L /iWister Kyoto 9 7 b (WKY) t iM^'ft^T, Wister Hannover 

GALAS 9 >y h (TOG) is J: OTJrown Norway 7 y h (BN) i:ov»t feES#HlfeO»fil*tro *:<, -t 
^ftiO?? h feESiS^f St^> i t^-el f: c #7 7 h (WKY, TOG 

Rxfw) <Dmm&frbfm $ ^fcrtwjww&aoapii* 11120^^1-0 * tzmit^it a o# ;&es 

j!fflJ3&^^* 4 W-frT 020^^-1-0 TOG 9 y r-ES*fBJ&, BN9 -y >ES«lflfeV>-f tUCOV^T tWKy 
[0 10 3] 

2) RT-PCR5HrK J: * ESJfflJS^ - * -a^f©5SSff*f 

#tLLfcWKY9 -y bES», TOG 9 y >ESlffiI&, BN9 -y hES»K£ &ES»^- * - 

m^n^m^m* , rt-pcr^jtk± ^fro^o »««^2od fcra*^b-ctro 

/Co ES»O*5Mfc^-#-*^T*&£0ct3/4, Rex-l^i^Nanogjtfe^Ol&a***? 
Lfco 4^ES^^O#^^^^MW^^i^^ERasst^<D5lil*)liWL^o RT-P 
CRcoy7^^-i±*Mf!l2<Dl)^tf8)t'7^L7c^<7)^ffiV^/io WKY7-y >ES«l]|&Oft**H 
21tC/^-r o 0ct3/4, Rex-1, Nanog, ERas<D^-f tL<7)HTK:o^T «>5&S***5$ tL^ c TOG 
9 y YESmU, BN7 y hESJWH&t-ov^T & [S| feftfco 
[0 10 4] 

3) ESM^ lb $ tt/iE»#^)7M/f 
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m & j: trffpanife g*ie#) - * -a^o^ £rt-pcrt«jt l ^ 0 #-7 - 

10 10 5] 

Nestin: 5'-GCTCTGACCTATCATCTGAG-3* (BB3»t:ll), 5' -AGATGCACAGGAGATGCTAC-3' (SB 

?iJ#-5§- : 12) . 58T;. 

TUJl: 5' -GGAACGCATCAGTGTCTACT-3' (E^Jff : 13) . 5' -ACCACGCTGAAGGTGTTCAT-3 ( 

: 14), 60T;. 40^^;v. 

MSI-l: 5' -TCTCACTGCTTATGGTCCGA-3' (@B^J« : 15). 5' -TCAGTGGTACCCATTGGTGA-3 ( 
: 16), 60°C. 40^ 

GFAP: 5'-GGCTCTGAGAGAGATTCGCA-3' (SE?iJ*^- : 17) . 5' -ATGTCCAGGGCTAGCTTAAC-3' (SB 
^iJ#-S§- : 18), 58°C, 40^ 4 Pfr, 

[0 10 6] 
B)'k$5#ffl)E^ — * — 

CCC: 5' -TCTGAAGCGGCAGAAGAATC-3' (SB»-f- : 19) . 5' -TGACCTCGATGAACTTGGGA-3' (IB 
^|J#^- : 20). 58°C. 40^ 4 ? ;K 

ANF: 5' -ATACAGTGCGGTGTCCAACA-3' (SB?iJ## : 21) . 5' -TTATCTTCGGTACCGGAAGC-3' (SB 
?lJ#-5§- : 22). 58°C. 40^M ^^K 

KvLQTl : 5' -TGCGGATGCTGCATGTTGAT-3' (SB»^ : 23) . 5' -CAAACCCAGAGCCAAGTATG-3 ( 
@B5*J#-^ : 24), 58°C, 40^-f ^A-, 
[0 10 7] 

ALB: 5' -GCTTGCTGTGATAAGCCAGT-3' (SB^iJ#^:25), 5' -TGGCAGACAGATAGTCTTCC-3' (SB^iJ 
jsfe-o. • 26) 58°C, 40"9"^f 9 

TOO: 5' -CGATGAGAAGCGTCATGACT-3' (@fi^J#^ : 27), 5' -AACCAGGTACGATGAGAGGT-3' (SB?U# 

-?§- : 28), 58 °c. 40^M /imM 

TAT: 5' -AATGAGATTCGAGACGGGCT-3' (SB»^ : 29), 5' -TTCATCACAGTGGTAGTGCT-3 (SB5U 

: 30), 58°c. 40-9-^ 

G6P : 5' -GTCAACGTATGGATTCCGGT-3' (SE?iJ#^ : 31), 5' -GTTCTCCTTTGCAGCTCTTG-3 (SB« 
■f- : 32). 58°C, 40-9" A ?)^o 

[0 10 8] _ 
RT-PCRO^* 1122^^1- o yfcftmm f i±MLTV»&V^feW K 

ESifflfl&fiHK* (Mm, ftAE*) <^tt^ t ^Mbf * i£U L T 

[0 10 9] 

m^LLtzWiyy hES«, WHG7-7 >ES«, ^itTBN^y hESSflfl&fc, *ti*?ti$L& 
Tf^-r <? 7, <DBLT \Z2. 5 x 10 7 IBJIWtt Lfz 0 co^U-2 ^ £ *L <75ES*tS)» 
t-7^^i:^Tr7 f-v«)i)S*?igLfco WHG9-7 hESSHJ&Ofe^fc 12123 KaT^o 
v^X^if L, M;£^T"9 h--7^ffitBL/cf^. 4% A'y^J^Til'ft VKXM 
fcLtZo Wlt^lL, A7f*y'J > • ^^-v>-e^feL^(llI23)o «^T"ecO 

[0 110] 

5) *^77 7FftII^I)f 

pCAG-EGFPijtfS-p ^xl/^>n,fV-i/3>fe^ffiv^T7 7 >ES» (WHG 77f ES«) 
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(HAL, pCAG-EGFPiS^Sr^fe^i^ffi^A.^WHG^y bES,«tt (&T\ pCAG-EGF 

P/WHGrES«Uj&* t^t&) *1fc» L 0 
WHG9 9 YESmmtWl?hm<omy y hSrfflV'tS^EU ffiHOJft^WttlSB^ 40 

fi| (DJ^P (:o|8~ 1219 ©pCAG-EGFP/WHGrESJffll& *• ^ J ? n W > V * * v a KTSffi L 
feW*f^«Lfc (IT, ES(+)fcffc"*A)o 
[0111] 

Itt^SU b*rfls»L;fco IM&»tt?IBft4BBfc, iUim^y ME* 

fci}61H~lOffl<0ES(+)SP*5&ttL;fco foftffHSJHCTft?? b (GFP**7?y b) 

^ilhLt, GFP#H^7°9'f v-^^tffti:tf7 APCRfcfxofco «f*Srl2I24H 
tj^o tt*fcL"C, Htm. • • W»03o*|fe<lW^/S^TW8i»-CpCAG-EGFP/WHGrES 

9 9 b)<7)^V A fcliGEMUK^O'O V-dtfoteZtLftfrofco &>±<Dlv t7 7 bES« 
(pCAG-EGFP/WHGrESJtt) fi^MH^M^M'l 3 ^5 *LT v>fc £ t frb , « 
Lfc?? bES,«fi*^99 9 M^»l6*^rLTV>*ifc**M?>**fc*ofco 
[0 112] 

6)Jf^77 7 b <7)M$?#f 

fulfi5m#£>*i£GFP^ 7r;K £.0 f ffl^tt©»&iL9 9 b fcfflv^ 
M^^OJt'fbU GFPt/tff(CLONTECH) Srfflv>T^jS5fefe«:trofeo *S**H25^i"o GF 
P^^r; ><7)|I^-e(7)^DAB|§fe75 § fi«I$^. ?«^^ESMaSl5it^GFPfffl!a75 ? #«^ 

[0 113] 
[0 114] 

^(Hfc J: f)77 bES«*»ffi£*L&o 9 9 bESfffifl&fi, atfeTSfc^^ 

(;y777f77F, ^$1**1*^16 fc-f<2> 4 o-e* <9 

[0 115] 

[gll] r; bESJWH&»3:Cfflv^9 * bK« (M) Oflt-ifcSo 

[@2] 9 9 bESIfflW&MW^-f b^-f v^C&S&MLfcjEir^^II&J&i* 

[HI 3 ] 9 9 bESlfflWM^is^^ 7 9 bLIFO^ra<a&!?tefc^v>T*feWLfcfe 

[HI 4] *f*m^i3^^lfc , /t^*^^WIS^:^^i"^*'^*^° (A) 2 

0% imt£ft#t£fS (KSR) ^ffiv>^7 7 hfi^MW^fM^ (B)20% 

fft»^i^/;7 9 h m&ftummMLotej&sM. (020% mmtmm (ksr;^^ 

7t3'A IS> 0^) ^lV^IU7 7fftW«I^, 20% I&L 
flHt#tt* (KSR; ^3 BRL. 7tn->, B#) **1)D t/c 9 9 b ES*fflM 
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mrnm. t. ~7 4 — y-ffl®. rmm t ftm^mm^ (d) 20% •? viw m* (*~ 

y 3 BRU 7^-3^>, B*)*fflv^#iL/;7"; h |£*ft«JM£> 20% 

[15] 5~20ffl©ill*Itlt7 7 hES*Blfe*«fftLfc»# (a))fc, 
[0 116] 

[me] 9? hEs«BJ!&#a:ffiw«E«fr*^'tia^**o 

[®7] 7 -f - ^-M± ESJffl Wlffllll * L/c 7 7b 

im 8 ] 77 b &£ft8MR]&$ft& 9 7 hES«IB&ffl*&#«tfc 7 ^ - ^-»*fflv>TJ§ 
[S9] ES5WI&3n--ffia56»e)7 0 t & o 7^£S^ 7 7 hESfBj&O 

^ -j^ ^ 

-ftlTllfcftofe^y >ESJWIJi& (#177 bES«) 0«BJ3&^«r7Pl-¥*t?**o 
fzfilte ? v bESJMJ!&**^"to 
[0117] 

[1211 1] W3lLtc7 7 FESlll<7)fi^^L/:?*t^So a)(il0(tf&. b)&200fg 
, c)f±400fffO^£"T?fcSo 

[HI 1 2 ] U;7 7 h ESjfflfl&a**^^ - * -MfcT^mM Ltv^oi 
RT-PCR0^3ftt?**o ES«O^^ft*^k^-^-«^i L -e*i»0ct 3/4«fe^- 
iSJitWanogit^OS&^O^te&ll^fco = > hn-;vh Lt /? T 7 f- > coitfe?- 

[mi 3] wsiLfc?? hESJWia^^kiiSrjLTv^ifciiiEMi-a^Wftffi 
*^2o b a Km.® (^en) -r * sfcme £ ^ » 

[015] MS. L /ij|fflB&5&«ES*Bfl&T? & & £ Sr^-T - * - tfr*4«*i ( (A) : SSE 
A-l, (B): SSEA-4, (C) : TRA-1-60, (D) : TRA-1-81) *m ^XfMgtPk&ttv fctt* 

[0 118] 

[HI 6] i4U9? hESlffllS^G^^ Kfe^T^fe^^fiWL/c^K-e^^o 
Ef 7 7 Mffla^O*fe« (2n=42) *^LTV>4 0 

[mi 7] tiU7 7 hESJWusojtt-ftiaacfcsic^fciiii^fii* (t;v# i ;**7t* 

J3& =/ o - - Sfe-cftj o fctt * Wt>* CLt *I5 L> ^tt l± «ft 0 9k * & L T v> & 0 
[mi 8] #&Lfc7 7 hESJWH&75*^>tr>°^^*^T#^fkll4:^rfCV»*ii: 
*^-r^H-C*So E«M*5#d£IIBi&7H»^, -b*7^>3- h^«M^K»^#L 
. gl&SUMil^Srffo^o (a)?? >ESJfflII&ft*#e«MffllSO^H, (b)H(a)OEa 
^t-iof;«^f^L/cm (c)7 7 >ES«fi*JISraM<7)¥*, (d)?^ 

[in] tiL/:77 bEs,«^^-r^jfiLvt • uFmm<D§m^m-<f^^7^ir 

W-MXlb&o m* r7 7 hLIF+20%FBSj «7 7 MJF(rLIF)^|\ 20%lfiL»^'*^ 
TTi&^L r&lMJ i±LIFH«k (20%KSR^^) abfTF^* 

L v^LIF+MJiJ *LIF(mLIF) *SJflL» (20%KSR^ 

) ^#Tt«*L/;|g*^, £/c [7 7 hLIF+M.?tJ 5±7 7 hLIF(rLIF)^, 
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jfiLft (20%KSR^*) lfrT^«Lt»^ ^^^/Kto 
[0 2 0] h (WKY, TOG^^'B^^^ES^ia^li-^L^fe^^/Pl-^-tr^^o 

rtMM^^LTV^o TH : »t5ft§0«ES,«0¥*o WKYrESliWKY 
m±L L tzVSmm * . WHGrES i±WHG yv h ** h m ^ L ^ ES » * - * fcBNrES 

l0 [ii2 1] m^tzyy YEsmm (m?? YEsmm) msmm^-z-mtt*^ 

m. L X V> & - t * ^-t-RT-PCR^¥*-e * & o ESaflJj&OftSEBj * ^ - # - Jtfe^X- & & 
0ct3/4. Rex-1, NanogiB i OTRas^H^OitfS^^^ftWLTto a V h n - 71/ fc 

•7^XiIf«> U->3:mmmmmu 0 #*^£>RNA*}|iimL 

, RT-PCR*^ _ n _ 

[@2 2] m&Ltzyy h-ES«(WHG7*7 hES#HJia)^^^$*^E^#**— 
^iJO^HI^^LTV^i h^-^i-RT-PCR^^-eJb^o 04 1 . £1it±^-#- 
&f5^<P£&£*FL"C:J3 TUJlii beta3-tublin*. MSI-lfi musashi-1*. GFAPti 
glial fibrillary acidic proteins alpha*. CCCJi cardiac dihydropyridine-sen 
sitive calcium channel protein*, ANFii atrial natriuretic factor*. ALBii a 
lbumin*. TDOtt tryptophan 2, 3-d i oxygenase*. TAT(± tyrosine aminotransferas 
e*. G6P(i glucose-6-phospatase*. t LTACTli /? T ? *t > *. fiif^to V 

- y 1 :*5Mb? -y hESlffilE, V- >2 : v v hES$ffl)feEM*f£. V- >3: a > h n 

- ;v (tlMDNA&t») , V-^4:WHG1i#fi^<^#flS# 01. 'CJi. fffliO ° 
tbRNA*fflmU RT-PCR*fr ofco 

[023] mtL\^tzyv hES»(WHGv7 hESafflJ&: IOv >7 Xj£T^ OfMfcK J:J5 7" 
?I-e*4 a a) :WHG?v bEStt^^^^^-STtflL, f^b-^ 

mZtlfc-WXO&Mo fX«37W7b-Vt^)l) 0 b) : «tt5L^7--7 

spjfco Eatt»-9-^X^-|±lcm-C*So c) : x9 h-^*^it^L. ^^^'J f • 

. ^rTf±#lfflia*«5t*. ^-^-rtLTp-t-o 

[0 2 4] m^fzm^mXy v YESmM(l£AG-EGFPmGrESMffid*m^X{'EmL 
fc^59? H;^v>-C, J&ifOj|ftHk-CEGFP3&*»3fiL-CV>4 £ fc *7JnLt^V i^PCR 
A5?|tT?*a 0 ±0i±pCAG-EGFP/WHGrES«*J£v>Tf£$£L*:^ 777f 

^M, V->4:<C^. V->5:0, V->6:ff. V->7:#M. l/->8:/H§. W 
->9:7C)]§. V->10:jffIl. V-^lliIftiL l^->-12:W!!I. V- >13:*M4._ V- 
^MilfiLl 1 . V->15:«5Pf3o ^^M^IfefefrDNA^ttiU APCR*tro 

°[02 5] GFP**??? KO#« (Wll. ttti^iVB) Sri0>HfcU GFP#C# 
*fflv^T^^'fe* J rro7^¥K-e*^o 
[lB^iJS-7 1 ; -x3r* H 
[0 12 0] 

ie?ij#-i§- : i ^ |Bft <Di&^mn iiPCRy° ^^-^--eab^o 
@B^iJ#-i- : 2 ^|amco^*SB^J{i:PCR7 p 7-r-7--e^^o 
SB^IJ*^- I 3 iZ%£M<D&.&mm t±PCR7° 5^-7-^40 
1E^!]## I 4 KiB«tf>&a£Ba?iJ t±PCR-7° 7>f-7--C**o 
@E^!]#-^- : 5 HlBftomSSe^iJ fiPCR7° 
: 6 CfBJR©«LlfEyfl iiPCRT" 
@E^iJ#^ : 7 Hlfim^^SB^J t±PCR-7° 7 4 - -Cafe £ o 
@£^J#^- : 8 H|BfiOffi3felB^Ji±PCR"7 p 7>f -^--C^So 
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SB^iJ#-t : 9 i*z.mM(Di&mm iiPCR-7°9 ^ v - -eab ^> o 

mm^ : i o mam (vmrnm «pcr-7° ? 'f v - -t? * & 0 
sb^ij*^- : 1 1 ^mm^mmitPCRy°y 4 ^-t?** 0 
sa^Jff : 1 2 ^isttwi^@s^j}iPCR-7°7 ^--e&&o 
iB^!j#-t : 1 3 i,z&m<Di&&mnittCR7? J & 0 
mm^ : 1 4 ^ie«^i^&sB^j «pcr-7° 9 -7 - & o 

lE^J*-^ : 1 5 H|B«(7)4S»@£^J{iPCR7 0 7^-7-t:^^o 

sb^j : 1 6 k 1 am <d w&wm j^pcr -7° 9 4 - 1? * & 0 

SH^!l#-f- : 1 7 tfB«0«L36B2?lI }±PCR"7°-7 4 v - T?* £ 0 
SE^iJ#-t : 1 8 t'ia«0^«@E^J l±PCR-7° 9 -f ^ - T?* & o 

sa^ij*^- : 1 9 tiElft^»E^UiPCR-/7>f "^--e^So 

@E^iJ#-t I 2 0 ^IB»^)il»Jfi^J{±PCR-7 0 9-f v-T'&&o 

se^ij*^- : 2 1 ^fafc^iMBB^Ji±PCR7°9^-^&&o 

m^m^- : 2 2 H|B«<7>i«IE^Jl±PCR-7°7-f t 
@B^iJ#-t : 2 3 H|S<tOtttatBB9!lJ±PCR"/9 -f ^-t?*^o 
j§B^J#-^ : 2 4 HfB^<^4S*SE^!]«PCR7"7^ -^--eab&o 
IE^iJ#-^ : 2 5 ir|B^Oi^@B^Jf±PCR-7°9 v--e&& 0 
SE^iJ*^- : 2 6 KIBtttf>£*BB?!| l±PCR7° =7 4^-^$b%>o 

I5^iJ#-^ : 2 7 mB»<^^se^jt±PCR-7°7-r^-^^^o 

IS^iJ#-t : 2 8 ^fBttco^^B5 r iJ«PCR^7^^--e^>^>o 

: 2 9 HlB«tO^SB^iJ[±PCR-7°9^ 

1E^IJ#^- : 3 0 ^la^Oil^SB^J iiPCR7° 9 4 ^- & o 

SB^iJ## : 3 1 KfBft^i&SIB^JtiPCR-/^ -r-T?**o 

IB^iJ#^- : 3 2 HlB«^m&IB^Ji±PCR7 p 9-f^--e*^.o 
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mnm 

SEQUENCE LISTING 

<110> Sumitomo Pharmaceuticals Co., Ltd. 

<120> Rat ES cell 

<130> 133304 

<150> JP 2004-061300 

<151> 2004-03-04 

<160> 32 

<170> Patentln version 3. 2 

<210> 1 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 



agagcaagag aggtatcctg 



<210> 2 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 2 

agagcatagc cctcgtagat 



<210> 3 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 



<400> 3 

atggactacc cagaacccca g 



21 
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<210> 4 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 4 

ttacaggagc tgcagttata c 



<210> 5 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 5 

tagccctgat tcttctagca 



<210> 6 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR Primer 

<400> 6 

tttgctgcaa cggcacataa 



<210> 7 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 7 

aaatcatgac gaggcaaggc 



tB|E# 2005-3029047 
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<210> 8 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 8 

tgagttcgct ccaacagtct 



<210> 9 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 9 

acctgagccc cggcacacag 



<210> 10 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 10 

cagctgcagc ggtgtgggcg 



<210> 11 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 11 

gctctgacct atcatctgag 



<210> 12 
<211> 20 



1 0 4 6 5 v : 3/ 



20 



20 



20 



20 
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<212> DNA 
<213> Artificial 

<220> 

<223> PCR primer 
<400> 12 

agatgcacag gagatgctac 



<210> 13 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 13 

ggaacgcatc agtgtctact 



<210> 14 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 14 

accacgctga aggtgttcat 



<210> 15 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 15 

tctcactgct tatggtccga 



<210> 16 

<211> 20 

<212> DNA 

<213> Artificial 



#11 2 0 0 4 -3 



<220> 

<223> PCR primer 
<400> 16 

tcagtggtac ccattggtga 



<210> 17 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 17 

ggctctgaga gagattcgca 



<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 18 

atgtccaggg ctagcttaac 



<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 19 

tctgaagcgg cagaagaatc 



<210> 20 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 



1 0 4 6 5 ^-v : 5/ 



20 



20 



20 



20 
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<223> PCR primer 
<400> 20 

tgacctcgat gaacttggga 



<210> 21 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 21 

atacagtgcg gtgtccaaca 



<210> 22 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 22 

ttatcttcgg taccggaagc 



<210> 23 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> PCR primer 

<400> 23 

tgcggatgct gcatgttgat 
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